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Description 
BACKGROUND 
1. Field 


[0001] The disclosure relates to an improved rifle and 
itslaw enforcement and commercial variances and, more 
particularly, to an improved military rifle having modular 
subassemblies. 


2. Brief Description of Earlier Developments 


[0002] There are conventional firearms with an integral 
upper receiver and hand guard. The conventional fire- 
arms have a removable hand guard section fastened to 
the hand guard on the upper receiver with screws or other 
similar fasteners. Field removal/reinstallation of the con- 
ventional hand guard section hence involves removal/in- 
stallation tools (for example screw drivers), and once re- 
moved the mounting screws may be lost. This is not de- 
sirable in operational conditions. Further, conventional 
firearms with an upper receiver having an integral hand 
guard, may encumber field removal and replacement of 
the barrel. By way of example, in a conventional military 
rifle, for example an "M-4" TM type firearm having an upper 
receiver with integral hand guard, the barrel nut (fasten- 
ing the barrel to the receiver) may be covered or "buried" 
within the hand guard thereby limiting accessibility to the 
barrel nut. Moreover, conventional barrel nuts may have 
features such as peripheral clearance slots, for the gas 
tube or operating rod of an indirect gas operating system, 
that further impair accessibility to surface or features of 
the barrel nut engaged in order to apply tightening or 
untightening torque to the barrel nut. As may be realized, 
rotation of the conventional barrel nut, such as at remov- 
al/replacement of the barrel, may involve additional un- 
desired disassembly of the firearm systems. Indirect gas 
operating systems are disclosed by US 3,246,576, dis- 
closing a firearm according to the preamble of claim 1, 
also by DE 197 02 962 A1, US 4,244,273 and US 
2003/0126781. By way of example, the gas tube, or op- 
erating rod of an indirect gas operating system may have 
to be removed from the firearm in order to allow rotation 
of the barrel nut for nut removal. In other words, the op- 
erating rod or gas tube may have to be removed prior to 
barrel removal. Similarly, on reinstallation, the barrel and 
at least the operating rod of the firearm indirect gas op- 
erating system, or the gas tube may have to be assem- 
bled/connected to the receiver in sequence, rather than 
in unison, in order to allow rotation of the barrel nut. This 
is not desired. Further still, the interface between the bar- 
rel, receiver and barrel nut in conventional firearms may 
result in the barrel being eccentrically positioned in an 
uncontrolled manner relative to the mating bore of the 
receiver. This also is undesired. The exemplary embod- 
iments disclosed herein overcome the problems conven- 
tional firearms as will be described further below. 
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SUMMARY OF THE EMBODIMENTS 


[0003] The invention concerns an automatic or semi- 
automatic firearm according to claim 1. 


BRIEF DESCRIPTION OF THE DRAWINGS 


[0004] The foregoing aspects and other features are 
explained in the following description, taken in connec- 
tion with the accompanying drawings, wherein: 


Fig. 1 is aside elevation view of an automatic firearm 
incorporating features in accordance with an exem- 
ple; 

Fig. 2 is an exploded isometric view of the automatic 
firearm including an exploded isometric view of the 
upper receiver with hand guard section shown in Fig. 
1; 

Fig. З is an exploded isometric view of an automatic 
firearm incorporating features in accordance with an 
exemple; 

Fig. 4 is a side elevation view of an ejection port 
cover; 

Fig. 5 is an exploded view of the ejection port cover 
shown in Fig. 4; 

Fig. 6 is a view of a barrel extension and bolt carrier; 
Fig. 7 is an exploded isometric view of a bolt carrier; 
Fig. 8 is an isometric view of a bolt carrier; 

Figs. 9-9A are respectively a partial section view and 
partial cut-away isometric view of the receiver and 
barrel assembly; 

Fig. 10 is an isometric view of barrel assembly; 

Fig. 11 is an exploded view of a barrel extension; 
Fig. 12 is an exploded view of a barrel extension; 
Fig. 13 is an isometric view of a barrel extension; 
Fig. 14 is a side view of a barrel; 

Fig. 15 is a side view of a barrel; 

Fig. 16 is an isometric view of a barrel nut; 

Fig. 17 is an exploded isometric view of a sight and 
gas piston assembly; 

Fig. 18 is a side view of a sight and gas piston as- 
sembly; 

Fig. 19 is a side view of a sight and gas piston as- 
sembly; 

Fig. 20 is an exploded side view of a sight and gas 
piston assembly; 

Fig. 21 is an exploded isometric view of a sight and 
gas piston assembly; 

Fig. 22 is an exploded isometric view of a sight and 
gas piston assembly; 

Fig. 23 is an exploded isometric view of an upper 
receiver assembly; 

Fig. 24 is an exploded isometric view of an upper 
receiver assembly; 

Fig. 25 is an end view of an upper receiver assembly; 
Fig. 26 is an isometric view of a removable hand 
guard; 

Fig. 27 is an exploded isometric view of the remov- 
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able hand guard shown in Fig. 28; 

Fig. 28 is a side view of the removable hand guard 
shown in Fig. 26; 

Fig. 29 is an isometric section view of the removable 
hand guard shown in Fig. 26; 

Fig. 30 is an isometric view of a sight and gas piston 
assembly; 

Fig. 31 is an exploded isometric view of the upper 
receiver with hand guard section of the firearm 
shown in Fig. 30; 

Fig. 32 is a top view of a mounting feature of the 
firearm shown in Fig. 30; 

Fig. 33 is a side view of a mounting feature of the 
firearm shown in Fig. 30; 

Fig. 34 is a side view of a piston, 

Fig. 35 is a side view of an alternate embodiment 
piston; 

Fig. 36 is an isometric view of a cylinder; 

Fig. 37 is a section view of a cylinder; 

Fig. 38 is a side view of an operating rod; 

Fig. 39 is a side view of the operating rod shown in 
Fig. 38; and 

Fig. 40 is a section view of a spring backstop ring. 


DETAILED DESCRIPTION OF THE EXEMPLARY EM- 
BODIMENT (S) 


[0005] Referring to Fig. 1, there is shown, a side ele- 
vation view of an automatic firearm 30 capable of auto- 
matic or semiautomatic fire. 

[0006] Firearm 30 is be gas operated, like examples, 
such as the M-4 or M-16 type or similar commercial var- 
іапі5 thereof. Firearm 30 may have operational features 
such as disclosed in United States Patents 5,726,377, 
5,760,328, 4,658,702, 4,433,610 7,654,187 and 
8,051,595. The firearm 30 and its sections described in 
greater detail below is merely exemplary. In alternate em- 
bodiments the firearm 30 may have other sections, por- 
tions or systems. Firearm 30 may have an upper receiver 
section 34 a barrel 36, gas piston system 38, and hand 
guard 40. Inthe embodiment shown, rifle 30 has receiver 
34 having an integral hand guard portion with barrel 36 
removably connected to receiver 34. Here, the hand 
guard portion extends over and surrounds barrel 36. As 
will be described below, a removable accessory device 
mounting rail is removably connected to the receiver and 
has another hand guard portion mateable with the inte- 
gral hand guard portion of the receiver as shown here in 
alocked position, locked to the receiver having an integral 
hand guard. When in the unlocked position, the mounting 
rail is unlocked and freely movable relative to the receiv- 
er. The firearm has an indirect gas operating system. 
Firearm 30 may incorporate stock 42, lower receiver sec- 
tion 44, magazine well 46, clip or magazine 48 and rear 
and front sights 50, 52. As will be described below, upper 
receiver 34 having barrel 36, lower receiver 44 and mag- 
azine well 46 are modular and configurable such that 
firearm 30 comprises a modular rifle design. In addition, 
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lower receiver 44 and magazine well 46 may be remov- 
able without tools or fasteners. In alternate embodiments, 
more or less modules and assemblies may be removable 
without tools or fasteners. As an example, magazine well 
46 may be replaceable and removable such that maga- 
zine well 46 may be replaced with a different magazine 
well to change caliber. Additionally, modularity with in- 
terlocking components is provided for ease of assembly 
and disassembly without affecting fire accuracy as well 
as to provide a single configurable firearm without having 
to support multiple firearms. Further, the hand guard, and 
accessory mounting rails thereon, may be integral with 
the upper receiver and the integral upper receiver, hand 
guard and mounting rails may be of unitary construction. 
[0007] Referring now to Fig. 2, there is shown an ex- 
ploded isometric view of the automatic firearm including 
an exploded isometric view of the upper receiver with 
hand guard section shown in Fig. 1. As noted before, 
firearm 30 generally incorporates an upper receiver sec- 
tion 34, barrel 36, gas piston system 38, hand guard 40, 
rear and front sights 50, 52, ejection port cover attach- 
ment 54 and bolt assembly 56. Firearm 30 may incorpo- 
rate stock 42, lower receiver section 44, magazine well 
46, clip or magazine 48 and auto sear actuator 66 as- 
sembled to the bolt carrier (not shown). The barrel 36 
and / or the bolt / bolt carrier 56 may be coupled to upper 
receiver section using conventional splined and / or 
threaded / pinned locking techniques or otherwise. Hand 
guard 40 may have features such as disclosed in United 
States Patents 4,663,875 and 4,536,982. Hand guard 40 
has features for mounting additional devices on one or 
more rails as shown and may be configured with such 
rails as a "Piccatiny Rail" configuration as described in 
Military Standard 1913, which is hereby incorporated by 
reference herein in its entirety. The hand guard and rails 
may be made from any suitable material such as hard 
coat anodized aluminum as an example. Hand guard 40 
may be configured for basic mission profiles or light duty 
rail requirements while simplifying techniques such as 
the Gun/Light technique with firearms such as the M-4. 
The peripheral devices may be devices such as sights, 
illumination devices, vision enhancing devices, launch- 
ers, laser aiming devices, Global Positioning or aiming 
devices or otherwise. In alternate embodiments, more or 
less similar or different devices may be provided and 
more or less rail(s) may be provided. In the exemple 
shown in fig. 2, upper receiver 34 may be of one - piece, 
or unitary construction incorporating integral hand guard 
section 401 having fixed rails for example at the three, 
nine and twelve o’clock positions relative to the barrel 
axis. In alternate examples, the rails may be positioned 
as desired. Hand guard 40 has a removable bottom por- 
tion 60 with integral lower rail 60R for different mounting 
options that may be provided. Here, removable acces- 
sory device mounting rail 60 is removably connected to 
the receiver with a hand guard portion mateable with the 
integral hand guard portion of the receiver. As will be 
described in more detail below, removable accessory de- 
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vice mounting rail 60 has a quick release lock mounted 
thereto. In alternate embodiments, the quick release lock 
may be mounted to the receiver. The quick release lock 
is provided for locking the removable mounting rail to the 
receiver. As will be" described, the quick release lock has 
a movable locking member movable between locked and 
unlocked positions. When in the locked position the lock- 
ing member locks the removable mounting rail in an in- 
stalled position to the receiver, and when the locking 
member is in the unlocked position, the mounting rail is 
unlocked and freely movable relative to the receiver. The 
locking member has an angled engagement portion pro- 
truding from the removable mounting rail and engaging 
a corresponding angled recess in the receiver. The lock- 
ing member acts as a wedge in the recess with the re- 
movable accessory device mounting rail preloaded with 
a biasing force against the integral hand guard portion. 

[0008] In this example the rail 60R may be located at 
the six (6) o'clock position relative to the barrel axis, 
though in alternate examples the removable rail may be 
located in any other desired location. The bottom portion 
60 may be removable to install other accessories, such 
a grenade launcher as an example. The removable bot- 
tom portion having an integral rail is mounted using a 
keyed / key way system or tongue and groove system 
that will be described in more detail below. In the exemple 
shown in Fig. 2, support ring 62 is provided at the front 
of the receiver 34 for strength and attachment purposes. 
Lower receiver 44 has interface 68 that removably inter- 
locks with mating interface 70 of upper receiver 34. In- 
terfaces 68, 70 ma, for example, have bores and mating 
surfaces that lock and unlock allowing the user to lock / 
assemble and unlock / disassemble the two assemblies, 
for example by the removal of pins. Іп alternate examples, 
other mating and locking features could be provided, for 
example, mating and locking features that do not require 
tools. In this manner, the modular lower receiver inter- 
locks with the modular upper receiver and different re- 
ceivers with the same interface can be interchanged with- 
out further disassembly. Lower receiver 44 has features 
such as trigger 72, hammer 74, fire control selector 76, 
auto sear 78. Lower receiver 44 may have a separable 
or integral grip 80 and fixtures 82 for mounting stock 42. 
As may be realized, in alternate examples the upper re- 
ceiver may be coupled conventionally to the lower re- 
ceiver. Hand guard 40 (formed for example by the joined 
upper and lower sections 401, 60) has vent holes, integral 
external, rails, heat shields 3, 4 or double heat shields 
and liners (not shown) to facilitate cooling of the barrel 
36 while keeping hand guard 40 at a temperature suffi- 
ciently low for an operatorto hold. Removable hand guard 
portion 40 is shown operating with a piston based oper- 
ating system. Іп alternate examples, hand guard 40 may 
operate with a gas operating system. Additional compo- 
nents may be required for a gas operating system, for 
example, heat shields around the gas tube. As noted 
before, the upper receiver 34 and hand guard 401 may 
be integrally formed as a single member of unitary con- 
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struction, the one piece hand guard and upper receiver 
unit may be formed of any suitable metal, such as steel 
or Al alloy, or may be formed from non-metallic material 
such as plastic or composites. Rails are provided on 
Hand guard 40 and may be integrally molded. Hence, 
the "Piccatiny rails", hand guard and upper receiver may 
be integral as a one piece member of unitary construc- 
tion. In alternate examples the rails may be removably 
mounted. In alternate examples, more or less multiple 
rails may be provided in multiple mounting locations or 
mounting angles on hand guard 40. The rails may be 
manufactured as part of upper receiver 34 such that col- 
limating between the rail mounted device and the barrel 
centerline are maintained as desired. Rails are shown 
as left and right side rails for ambidextrous use. In alter- 
nate examples, rails may be mounted further forward or 
rearward or at different angles. Hand guard 40 allows 
attachment of a removable bottom portion 60 with lower 
rail GOR for different mounting options that may be pro- 
vided. The removable bottom portion 60 with rail GOR 
may be mounted using a keyed / key way system or 
tongue and groove system. A heat shield may be secured 
tothe upper portion using any suitable attachment means 
such as screws, pins, rivets. The bottom portion has 
spring loaded movable detents that lock the bottom por- 
tion to the upper portion 6401. Accordingly, the bottom 
portion may be removably attached to the upper hand 
guard 401 with spring loaded locks that facilitate ease of 
removal and reattachment of the bottom and upper hand 
guard portions. 

[0009] Referring now to Fig. 3, there is shown ап ex- 
ploded isometric view of an automatic firearm incorpo- 
rating features in accordance with an exemple. Firearm 
100 is generally similar to firearm 30 in Fig. 1, except as 
otherwise noted. Firearm 100 may have an upper receiv- 
er 104 with barrel 102 connected to upper receiver 104 
with barrel nut 146. Firearm 100 may further have gas 
actuation system 148, lower receiver 105, hand guard 
108, and bolt 106. Firearm 100 may have an operating 
mechanism in the receiver having a trigger, hammer, and 
fire control selector. Firearm 100 may have a magazine 
well provided at the front of lower receiver 105. Іп the 
exemple shown hand guard 108 is provided having an 
upper portion 109 and removable lower hand guard por- 
tion 110. As may be realized hand guard 108 may be 
used to replace a conventional hand guard. Thus, hand 
guard 108 is retrofittable onto otherwise conventional M- 
4 type rifles. Firearm 100 may have features in lower 
receiver 105 similar to the features 68 in lower receiver 
44 shown in firearm 30 of Fig. 2. Upper receiver 34 may 
be retrofitted to firearm 100 by nature of mating features 
70 interfacing with corresponding features on lower re- 
ceiver 105 of forearm 100. For example, upper receiver 
34 with the unitary hand guard may fit on any M4, M16, 
or AR15 lower receiver and be retrofittable through the 
entire range. Here, upper receiver 34 and corresponding 
components may be provided as a conversion kit for re- 
placing an old upper receiver. Here, the lower receiver 
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assembly is removably and interlockingly secured to the 
upper receiver assembly, where the lower receiver is se- 
lectable from different interchangeable lower receivers 
each having different characteristics and each having a 
common interface to the upper receiver. As seen in Fig. 
3, upper portion 109 may be clamped to firearm 100 with 
clamp member 114 and fasteners 116. Clamp member 
114 clamps upper hand guard portion 109 to barrel nut 
146. In alternate examples, alternate mounting tech- 
niques may be provided. The removable clamp portion 
114 provides frictional clamping with contact onto the 
body of barrel nut 146 and clears the scallops on barrel 
nut 146. A gas tube groove is provided on upper portion 
120 for clearance and/or to provide positioning relative 
to the receiver. The width of lower clamp member 114 
allows the clamp member to sit within the width of nut 
146 to avoid interference with the gas tube scallop ring. 
Heat shields, similar to shields 3, 4 in Fig. 3, may be snap 
mounted or otherwise mounted to upper portion 109 and 
Гог lower portion 110. In this example upper portion 109 
may for example have 9 o'clock rail 124, 12 o'clock rail 
120 and З o'clock гаі! 122. Іп the exemple, embodiment, 
lower portion 110 has 6 o'clock rail 126. In alternate ex- 
amples, the lower portion of the hand guard may have 
more or fewer accessory device mounting rails. In the 
example shown, no support ring is shown on upper por- 
tion 109; in alternate examples a front support ring may 
be provided. Lower portion 110 is coupled to the upper 
portion 109 via tongue and groove mating. Access spac- 
es ог grooves 138, 144 are provided іп upper portion 109 
to mate insert tongues 118 into upper rail 109. Support 
surfaces 140, 142 engage surfaces 119 and are provided 
to allow retention of lower portion 110 by moving lower 
portion up (in the direction indicated by arrow Y) and then 
sliding lower portion 110 back (in the direction indicated 
by arrow Х). In alternate examples, lower portion тау 
be otherwise retained, for example, by sliding forward. 
Spring loaded latch 128 pivots on pin 516 (Fig. 29) and 
engages a detent or slotin the clamp 114 bottom surface. 
Here, Latch push pad 129 is recessed into rail 126. 
Grooves 138 may be provided to allow snap mounting 
of a heat shield. Here, lack of a support ring allows a 
shield to extend forward so that when installed front of 
shield becomes flush without a support ring in the way. 
An upper heat shield portion may be provided for attach- 
mentaround the gas tube. Here, retrofittable rail 108 may 
be provided for attachment to an existing rifle. Here, a 
retrofittable four position rail is provided that may be put 
on an existing rifle or cartridge. 

[0010] Referring now to Fig. 4, there is shown a side 
elevation view of an ejection port cover. Referring also 
to Fig. 5, there is shown an exploded view of the ejection 
port cover shown in Fig. 4. On a conventional firearm, 
for attachment of the ejection port door, a one piece rail 
may prevent sliding of pin axially due to interference from 
rails. In the example shown, grooves or slots 182, 184 
are formed on bottom of mounting lugs 166, 168. Pin 158 
may be provided to slide up into lugs 166, 168. Taps or 
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pin holes 174, 176 may be provided transverse towards 
the receiver to accept screws or pins 170, 172. Holes 
174, 176 may extend through the receiver wall into the 
receiver inner space. In this manner, access may be pro- 
vided to push out the pins 170, 172 into the interior of 
disassembled receiver for removal. Ejection port door 54 
may be provided and slides over pin 158. Here, bosses 
166, 168 may be provided, slotted on the bottom and pin 
158 may be slid in with a cross pin to hold it in place. 
Spring 164 and detent 156 are provided to maintain the 
position of door 54 as desired. Referring now to Fig. 6, 
there is shown a view of a barrel extension and an ex- 
tractor 200. Referring also to Fig. 7, there is shown an 
exploded isometric view of a bolt carrier. Referring also 
to Fig. 8, there is shown another isometric view of the 
bolt carrier. As may be realized bolt carrier 198 holds a 
bolt with extractor 200. As seen best in Fig. 6, in this 
example, barrel extension 196 has extractor locking pin 
204 provided having gap 224 between extractor locking 
pin 204 and extractor 200. Gap 224 is shown with ex- 
tractor 200 in a position without a cartridge in place. When 
a cartridge is in place, gap 224 may be reduced, such as 
to .005 inches nominal where extractor 200 flexes to re- 
tain the cartridge. As seen Без in Fig. 7, inthe exemplary 
bolt carrier 198 is provided for use with a gas piston or 
indirect gas operating system, as will be described below, 
that operates against carrier key 210. In the exemple the 
key may be a solid key. Pin 214 is provided with two 
screws 212 to hold carrier key 210 to bolt 198. In alternate 
example, other attachment methods may be provided. 
Carrier key has impingement face 216 to interface with 
the indirect gas operating system’s rod. As seen best in 
Fig. 8, skids 218, 220 are provided on the back of carrier 
198. Skids 198, 220 are provided such that when bolt 
carrier 198 is impacted by the piston of an indirect gas 
operating system (e.g. impinging the impingement face 
216 and hence impinging on the bolt carrier offset from 
the centerline of bolt carrier 198 and generating an over- 
turning moment causing the back end of bolt carrier 198 
to kick down), the skids provide a raised compensating 
surface on the lower rear portion of bolt carrier 198 to 
counter the overturning moment and distribute the load- 
ing on the bolt carrier 198 thereby allowing the bolt carrier 
to slide smoothly rearwards towards the receiver exten- 
sion. Referring now to Figs. 9-9A, there is shown a re- 
spectively partial section view and partial cut away per- 
spective view of an upper receiver 34 and a barrel as- 
sembly in accordance with another exemple. Referring 
also to Fig. 10, there is shown an exploded isometric view 
of the receiver 34’ and barrel assembly. Referring also 
to Fig. 11, there is shown an exploded view of a barrel 
extension. Referring also to Fig. 12, there is shown an 
exploded view of the barrel extension. Referring also to 
Fig. 13, there is shown another isometric view of the bar- 
rel extension. Referring also to Fig. 14, there is shown a 
side view of a barrel. Referring also to Fig. 15, there is 
shown another side view of the barrel. Referring also to 
Fig. 16, there is shown an isometric view of a barrel nut. 
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[0011] Receiver 34' is substantially similar to receiver 
34 described previously, exceptas otherwise noted. Sim- 
ilar features are similarly numbered. Receiver 34” is, as 
shown in Fig. 9A, a one piece member of unitary соп- 
struction with an integral hand guard 401”. In the exemple 
shown in Figs. 9-9A, gas piston system is depicted dis- 
posed between barrel and receiver 34 for example pur- 
poses. In alternate examples, the firearm may have a 
gas tube in place of the gas piston system. As seen best 
in Figs. 9-9A, the receiver 34’ has a bore 226 in the barrel. 
Barrel assembly is received and mated to the receiver 
as will be further described below. In the exemple, barrel 
assembly generally includes barrel 36, barrel extension 
196 and a barrel nut 238. Barrel 36 has bore 236, abreach 
with cartridge receiving section 234 and bolt interfacing 
surface 228. The barrel extension 196 is threaded onto 
barrel 36 with both threads and seating surface for pos- 
itive location. In alternate examples, the barrel extension 
may be interfaced with the barrel in any other manner. 
In alternate examples, barrel extension 196 may be in- 
tegrally formed as partof barrel 36. Іп alternate examples, 
bolt interfacing surface may have a different shape, such 
asacone shape or other suitable shape. Barrel extension 
196 is placed in bore 226 having a flange that stops 
against a flange of bore 226. Barrel extension 196 has 
taper 256 to center and lock barrel extension 196 in po- 
sition and to increase the clamped surface area. The bar- 
rel in combination with barrel extension may be attached 
to the receiver with barrel nut 238. Barrel nut 238 is pro- 
vided to clamp and lock barrel 36 into counter bore 226 
of the receiver. Barrel 36 attachment is accomplished ма 
taper 256 on barrel extension 196. Barrel nut 238 is 
threaded on the outside for engaging internal threads in 
bore 226. Extension flange 268 is provided on barrel nut 
238 and provides engagement for wrench (e.g. spanner 
wrench) inside bore 226 for example, the flange 268 of 
the barrel nut may be castleated as shown in Fig. 1B. By 
providing barrel nut 238 as shown, the nut 238 may be 
removed or installed in the receiver 34” of unitary con- 
struction with integral hand guard and without, for exam- 
ple, removing a gas piston operating system or a gas 
tube. Here, for example, nut 238 has an outer circumfer- 
ence that clears the gas operating system G. Angled in- 
terior mating surface 266 (see also Fig. 16) on barrel nut 
238 is provided for centering of the barrel 36 via mating 
clamping and centering surface 256 of barrel extension 
196 (see also Fig. 12). The interior of the bore 226 of 
the receiver 32A is provided with inner threads that еп- 
даде the outer threaded barrel nut 238. As may realized, 
the tapered surfaces 256, 266 respectively on the barrel 
extension and barrel nut provide additional surface area 
forfrictional clamping and cooperate to centralizethe bar- 
rel due to the matching taper оп the nut and barrel. Неге, 
the combination of barrel nut 238, extension 196 and 
bore 226 provides very effective locking, barrel centering, 
and eliminates the potential forthe barrel to move relative 
to the receiver as any tolerance related clearances or 
play between the barrel and receiver are eliminated. In 
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the exemple, a locating notch 246 may be provided in 
barrel extension 196 (see Figs. 11 and 13) for index pin 
240 to positively locate the barrel 36 in the proper orien- 
tation. Barrel index pin 240 may be pressed into bore 244 
on the bottom of the upper receiver 34’ from underneath. 
In this manner, a stronger interface may be provided, for 
example, as pin 240 may be longer and softer material 
and may be less likely to deform metal. As seen in Figs. 
11-12, in the exemple, extractor locking pin 204 may be 
provided, pressed into barrel extension 196. As noted 
before extractor locking pin 204 acts as a backing surface 
for extractor 200. In alternate examples, any suitable sur- 
face may be provided. Extractor locking pin 204 may be 
provided, for example, on any M-4 or other suitable fire- 
arm. Extractor lock pin 204 is provided in barrel extension 
196 and positioned to back up extractor 200. In alternate 
examples, extractor locking pin may be provided on any 
suitable barrel. Referring also to Fig. 6, extractor 200 may 
have a typical clearance 224, for example of .005". In 
alternate examples, other suitable clearances may be 
provided. Bullet casing flexure, for example in the event 
of over pressure due to barrel obstruction, may move 
back extractor 200 and close gap 224 to abut extractor 
lock pin 204. In the example shown, pin 204 may be fixed 
in place and press fit into extension 196. 

[0012] As will be described further, in the example 
shown in Fig. 14, a reduced radius 260 may be provided 
between cartridge receiving section 234 and bolt inter- 
facing surface 228. As may be realized by comparison 
with the representative conventional barrel shown in Fig. 
15, in the exemple the cartridge entry ramp or chamfer 
262 is eliminated and replaced with entry radius 260 to 
reduce the unsupported length of a cartridge. This reduc- 
es the chance for cartridge failure. As noted before, the 
extractor locking pin 204 effectively locks extractor 200 
in place tending to minimize the chance of failure, for 
example where the cartridge deflection under pressure 
would cause extractor 200 to flex excessively resulting 
in a failed extraction or otherwise. To further mitigate risk 
of failure, radius surface 260 at the mouth of cartridge 
receiving section 234 is minimized. Radius 260 is pro- 
vided off face 228 of barrel 36 on the inside and rolls into 
chamber 234. Here, radius 260 is interface between the 
inner surface of the chamber 234 and face 228. Reduced 
radius 260 provides a sharper corner and provides more 
support for the casing. In contrast, a conventional car- 
tridge entry ramp 262 having angled or cone 262 and 
radius 264 as shown in Fig. 15 provides less cartridge 
support. Radius 260 reduces the empty space and pro- 
vides additional backing surface for the casing where the 
casing, in the region where be a weak link reducing the 
chance of brass failure. The weakest part of the casing 
is Ше back area. If the casing fails, it will tend to blow out 
in the area around the extractor due to lack of support. 
In the exemple the flexure of extractor 200, provided on 
the bolt (not shown) is snubbed by contact with ріп 204. 
Here, pin 204 supports the extractor 200 prevents casing 
failure by stopping extractor 200 from excessive flex. 
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Here, the combination of radius 260 and pin 204 signifi- 
cantly reduce the chance of such failure. In this manner, 
the rear of the cartridge casing that is unsupported is 
minimized. Radius 260 may have any desired size, for 
example from .030 inches to .050 inches and may be pol- 
ished. In alternate examples, radius 260 may be different. 
In other alternate examples, the entry surface may be 
generally rounded to provide the desired support while 
ensuring proper feed of the cartridge into the chamber. 
[0013] Referring now to Fig. 17, there is shown an ex- 
ploded isometric view of a sight and gas piston assembly 
in accordance with another exemple. Referring also to 
Fig. 18, there is shown a side view of a sight 292 and 
gas piston assembly 294. Referring also to Fig. 19, there 
is shown a side view of a sight and gas piston assembly. 
Referring also to Fig. 20, there is shown an exploded 
side view of a sight and gas piston assembly. Referring 
also to Fig. 21, there is shown an exploded isometric view 
of a sight and gas piston assembly. Referring also to Fig. 
22, there is shown an exploded isometric view of a sight 
and gas piston assembly. 

[0014] Referring again to Fig. 17 there is shown a rep- 
resentative upper receiver assembly 296, gas piston as- 
sembly 294, barrel assembly 300, and lower hand guard 
assembly 298. In the example shown, the receiver is il- 
lustrated as being similar to receiver 34 (described be- 
fore) for example purposes. In alternate examples, the 
receiver may be of any suitable type. In Fig. 18, the sight 
assembly 292 is shown with the sight in a raised, de- 
ployed position. In Fig. 19, the sight assembly 292 is 
shown with the sight in a lowered, stowed position. Re- 
ferring now to Fig. 20, there is shown a side exploded 
view of the gas piston assembly 294 of the firearm. The 
gas piston assembly 294 is an indirect gas operating sys- 
tem facilitating automatic or semi-automatic operation in 
place of a conventional direct gas operating system as 
will be described below. The gas piston assembly 294 
may be adjustable, allowing the operator to vary gas pres- 
sure as desired. A suitable example of a gas regulator 
for a gas piston system is described in U.S. Patent 
7,610,844. As seen in Figs. 20-22 the firearm has a gas 
block 306. The gas block 306 may be fitted, for example 
to the barrel assembly 300, (though any other suitable 
barrel may be used) the barrel assembly 300 has a bore 
(not shown), in fluid communication with a gas passage 
403 (see Fig. 22) in the gas block. In the exemple , the 
gas piston assembly 294 has a cylinder sleeve piston 
304 and a operating rod 312 is housed within the hand 
guard of the upper receiver. The gas piston assembly 
294 is installed and removed from the firearm as a unit 
as will be described further below. The cylinder sleeve 
is located in a bore 402 in the gas block. The piston 304 
is fitted to cylinder 302. Operating rod 312 is joined to 
the piston and interfaces with bolt carriage assembly 198 
provided within the upper receiver (see Figs. 7- 8). Here, 
the operating rod has a striking end. The bolt carriage 
assembly has a impingement surface 216 cooperating 
with the rod 312 of the operating system. When a car- 
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tridge is fired, pressurized gas enters cylinder sleeve 302 
in the gas block, displaces piston 304 and causes oper- 
ating rod 312 to impinge the impingement surface 216 
displacing the bolt assembly 198. 

[0015] Referring again to Fig. 7, the bolt carriage as- 
sembly 198 has a bolt carriage frame or carrier and a 
impinge portion 210. Impinge portion 210 is impinged by 
operating rod 312 at face or portion 216. Impinge face 
216 is located to be substantially coaxial with the oper- 
ating rod 312. The impinge portion 216 may be suitably 
shaped (e.g. tapered) to direct loads imparted by rod 312 
into the base that engages the impinge portion to the 
carrier frame. The impinge portion 210 may be press fit, 
keyed, pinned or otherwise fastened in any desired man- 
ner into its corresponding grooves of carrier 198. In al- 
ternate embodiments, key ways could be provided within 
the impinge portion and a corresponding interface on the 
carrier. In this manner, the bolt assembly may withstand 
higher impact and operating loads. Referring back to 
Figs. 20-22, the cylinder 302 in the gas block has port in 
fluid communication with the gas block gas passage 403 
through an intake or feed disposed on a surface of the 
cylinder sleeve facing the bore in the gas passage. A 
piston and rod assembly having a piston 304 and oper- 
ating rod 312 (housed within hand guard and receiver 
when mounted to the firearm) cooperate with the cylinder 
sleeve in the gas block 306. Piston 304 is movably fitted 
to the cylinder sleeve 302. The operating rod 312 is fix- 
edly joined at its front end, for example by a threaded 
and/or pinned connection, to piston 304. The operating 
rod may be an assembly with a hollow portion, such as 
sleeve 310 and a solid end portion, such as rod 312. As 
may be realized the hollow sleeve, results in a reduction 
in weight of the operating rod while increasing stiffness. 
The reduced weight of the operating rod reduces the en- 
ergy imparted by the operating rod against the bolt car- 
riage, while maintaining equivalent acceleration and 
hence travel of the bolt carriage when impinged upon the 
operating rod. In alternate examples, other suitable as- 
semblies may be used, for example, where the piston 
and rod are of two piece or unitary construction. In this 
embodiment, piston 304 may have a coupling section 
that couples with sleeve 310, and operating rod 312 has 
a coupling section 320 that accepts coupling sleeve 310. 
As seen in Figs. 20-21, piston 304 and rod 312 each may 
have a shoulder that mates with sleeve 302. Pins 328 
are provided to lock sleeve 310 to piston 304 and rod 
312. In alternate examples, other engagement tech- 
niques could be provided such as threaded coupling. In 
the example shown, when acartridge is fired, pressurized 
gas enters cylinder sleeve 302, displaces piston 304 and 
causes the operating rod 312 to impinge the impingement 
surface 216 displacing the bolt carriage assembly. A 
guide may be provided, for example, to house the oper- 
ating rod allowing the operating rod to slide freely relative 
to the receiver. The guide may also have a feature that 
mates with a mating feature of receiver to correctly po- 
sition rod relative to the bolt carriage assembly within 
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receiver. The gas piston assembly also includes Spring 
314 is provided between the shoulder ofrod 312 and stop 
washer 316 to bias the rod 312 toward the cylinder sleeve 
302 where stop washer 316 abuts the receiver. As may 
be realized, the operating rod and piston comprises a 
multi piece operating rod in order to reduce the cost of 
manufacturing and also reduce weight. For example, 
sleeve 320 may be made from standard tubing with re- 
duced tolerance. Additionally, components may be heat 
treated. Inthe exemple the sleeve may connectthe piston 
304 to end portion of rod 312 with threaded connections, 
and pins 328 keep the threaded connections from disen- 
gaging. A groove 313 may be provided for a snap ring 
on operating rod 312. After assembly of spring 314 and 
Гог stop 316, the snap ring may be added capturing the 
spring 314. In this manner, when the piston and operating 
rod assembly is removed, the assembly, including the 
spring and retaining components is removed also without 
further disassembly of the firearm. The spring 314 may 
also serve as a retention member for stop washer 316 
during removal and insertion of the gas piston assembly. 
For example the end coils ofthe spring may be positively 
engaged with the piston and stop washer. For example, 
the piston and stop washer may each be provided with 
a channel or groove for interlocking with end coils of the 
spring. In this example, a snap ring would not be used 
to retain spring and stop washer on the operating rod. 

[0016] Referring still to Наз. 21 and 22, the gas piston 
assembly 294 incorporates a quick removable cylinder 
sleeve 302. The sleeve is removable from the front of 
gas block 306 and therefore removable from the front of 
the receiver or rail. This further enables removal of the 
gas piston assembly from the firearm as a unit. Here, the 
cylinder and the piston are together removable as an 
assembly from the firearm without removal of the gas 
block. Іп the exemple removable cylinder sleeve 302 15 
maintained captive with takedown pin 356 above cylinder 
sleeve 302 engaging slot 342. Pin slot 342 in the upper 
portion of cylinder 302 provides a cam surface for pin 
356 to cam gas cylinder sleeve 302 to seal gas cylinder 
302 opening to gas port in sight block 306. In this manner, 
pin 356 engages takedown notch 342 such that pressure 
reacting on cylinder 302 causes pin 356 to cam cylinder 
302 down to the exhaust hole and making a tighter seal. 
Wave spring 354 is provided under the head of cylinder 
sleeve 302 to bias cylinder 302 forward, removing play 
and actuating the cam surface 342 by lock pin 356. In 
this manner, the cylinder 302 is coupled to the gas block 
306 with removable pin 356, where pin 356 provides a 
camming surface to seal cylinder 302 to a gas portin gas 
block 306. The take down pin may be held captive, for 
example, by the spring 362 and detent ball 360, or pin 
358, for example. Indexing pin 344 is provided for aligning 
purposes, aligning cylinder sleeve 302 in proper angular 
orientation relative to gas block 306. Index pin 344 rests 
against cam surface 404. Cam surface 404 cams the 
cylinder sleeve 302 outwards. In the exemple cam sur- 
face 404 is angled so that rotation of the cylinder sleeve 
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(for example, counterclockwise) bears the pin 344 
against cam surface 404 forcing cylinder sleeve 302 out 
of bore 402. Here, the cylinder with index pin 344 in co- 
operation with camming feature 404 allows cylinder 302 
to be rotatably positioned in gas block 306 with index pin 
344 engaging camming feature 404 with camming fea- 
ture 404 providing a camming surface to extract the as- 
sembly from the gas block. In the exemple, external an- 
nular groove(s) 340 are provided on cylinder 302 for cut- 
ting carbon buildup in gas block bore 402 housing cylin- 
der sleeve 302 where the gas sleeve 15 the actual cylinder 
outer surface. Gas ports 303, 403 (see Fig. 22) may be 
provided respectively in the cylinder sleeve 302 and the 
gas block 306, for example gas intake port(s) to the cyl- 
inder sleeve. The cylinder sleeve 302 may also have ex- 
haust ports 348. The annular grooves 340 in the outside 
diameter of cylinder sleeve 302 facilitate cutting gum or 
carbon that may have impacted on the inside and act as 
a scrapper and may also be relieved in the back to clear 
any carbon buildup. Referring still to Fig's 21 and 22, 
front sight assembly 292 generally comprises base sec- 
tion 408, front sight post 308 and a spring loaded pivot 
or detent assembly. Front sight support 308 is mounted 
to base 408 with sight pivot pin 410. Sight post 434 is 
threaded into sight support 308 and may be vertically 
adjustable by rotation and locked with detent 436 spring 
loaded by spring 438. Front sight 292 comprises a rais- 
able sight with a folding construction allowing a user to 
position the sight in a raised position shown or to rotate 
the sight to a lowered stowed position. Spring loaded 
detent balls lock the sight 308 in the raised, upper or 
stowed, lowered positions. Holes 428 are provided in 
sight piece 308. Holes 418 are provided in sight mount 
408. Holes 418 house balls 414 where balls 414 are 
preloaded against sight 308 via Bellville washers 412 
backed by Sight pivot pin 410. Pivot pin 410 is retained 
in bores 420, 430 with washers or Bellville washers 422 
and retaining ring 424. Holes 418 and 428 are provided 
with intentional misalignment between the holes or pock- 
ets 428 and holes 418 housing balls 414 to allow the sight 
to be preloaded against stop surface 419 where the balls 
414 do not fully seat in pockets 428. Here, the detent 
bias’ sight step 423, 425 onto flat 419 of sight frame de- 
pending on whether the sight is in the raised or lowered 
position. Іп alternate examples, any suitable stop surfac- 
es or features may be used. Here, sight 308 is provided 
with bottom locating step 423 preloaded against surface 
419 due to the preloaded balls being misaligned with 
holes 428, resulting in a rotational moment being applied 
to the sight. Here, the detent bias' and tends to lock the 
sight forward against a positive stop 419. Here the detent 
balls being spring loaded creates the bias. Іп alternate 
examples, more orless balls may be provided or alternate 
detent mechanisms may be provided to preload the sight 
against a stop feature. Spring loaded balls 414 are en- 
gaged by bellville washers 412 or, for example, by a com- 
bination Bellville and flat washer to engage in a locked 
position providing a detent that engages sight 308 and 
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locks sight 308 in down and up positions. Here, when 
sight 308 is in the up position, sight 308 is biased forward. 
Here, surface 423 may be provided with a pad on that 
bias in position and locks down against so that sight 308 
always repeats in the raised position where the raised 
position is positively located as opposed to relying solely 
on the positioning of the detent alone where play may be 
present. Here, the sight is preloaded against a positive 
stop without any play. Here, four dimples 428 may be 
provided rotated and misaligned, for example by one de- 
gree relative to the poles 418 in the sight 308 when in a 
desired position, for example, the raised position. This 
misalignment causes balls 414 to contact a side of holes 
428 and opposing sides of holes 418, forcing site 308 
forward and against surface 419 where surface 423 15 
preloaded against the forward portion of surface 419. 
Similarly, when in the lowered position, misalignment 
may cause balls 414 to contact a side of holes 428 and 
opposing sides of holes 418, forcing site 308 rearward 
and against the rearward portion of surface 419 where 
surface 425 is preloaded against surface 419. Here, the 
bias is provided due to the preloaded balls acting on the 
side of the holes resulting in the sight being maintained 
in a vertical orientation, in alternate examples, more or 
less balls or holes may be provided in alternate positions. 
In the example shown, the bias is provided by misalign- 
ments of the holes, for example, where the holes 428 іп 
sight 308 are offset by one degree relative to holes 418. 
In alternate examples other offsets or misalignment may 
be provided to obtain the desired detent. Here, the site 
308 has holes 428 rotated counterclockwise relative to 
holes 418 as shown in Fig. 24 developing a bias onto the 
forward portion of surface 419 and rotating the sight for- 
ward. Similarly, when in the lowered position, the rotation 
is opposite biasing sight 308 against the rearward portion 
of surface 419 in the stowed, lowered position. 

[0017] Referring now to Fig. 23, there is shown an ex- 
ploded isometric view of the upper receiver 34 having 
hand guard portion 40. Hand guard 40 has removable 
lower portion 60 having heat shields 3, 4 to facilitate cool- 
ing of the barrel 36 while keeping hand guard 40 at a 
temperature sufficiently low for an operator. Guide and / 
or shield 472 may be provided for further cooling or as a 
guide for piston assembly 294. Heat shield (s) may also 
be secured to the upper portion 40 using any suitable 
attachment means such as pins, rivets. The bottom por- 
tion 60 may be removably attached to the upper hand 
guard 40. Support ring 62 is provided at the front of the 
receiver assembly 34 for strength and attachment pur- 
poses. Support or strengthening ring 62 of the upper por- 
tion of the hand guard 40 provides a more stable assem- 
bly to facilitate manufacture as well as provides a section 
for the attachment of additional alternate attachments 
such as by using mounting features 14 to couple attach- 
ments, such as a shoulder strap to ring 62. Hand guard 
40 may have features such as disclosed in United States 
Patents 4,663,875 and 4,536,982. Hand guard and re- 
ceiver section may be configured as shown or otherwise 
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to support such rails as a "Piccatiny Rail" configuration 
as described in Military Standard 1913. The rails may be 
made from any suitable material such as hard coat ano- 
dized aluminum as an example. Hand guard 40 may have 
a forced air cooling system as will be described. For ex- 
ample, radial air grooves may be provided on barrel 36 
that extend through the receiver section. The air grooves 
are part of the forced air cooling system that utilizes the 
motion of the bolt and bolt carriage assembly to pump 
cool air along the barrel and through hand guard assem- 
bly which houses a radiator element that surrounds a 
reduced diameter portion of the barrel. Here, air may be 
forced from the receiver by the bolt assembly, through 
the barrel retaining nut via grooves into and around the 
radiator and out cooling holes or slots in the hand guard. 
In alternate examples, the cooling system may be em- 
ployed on alternate firearm types. Here a one piece mon- 
olithic upper receiver is provided having a removable bot- 
tom portion 60 of the hand guard where the portion 60 
may also have an integral rail, for example, a Pickattiny 
rail. Here, the bottom portion and rail may be removed 
to install other accessories, for example, a grenade 
launcher. Here, the rails on three sides of receiver 34 are 
fixed at nine o'clock, twelve o’clock and three oclock with 
the bottom six o’clock being removable, for example, to 
allow for mounting of additional accessories. In alternate 
examples. The lower six o’clock rail may be attached by 
other suitable methods, for example, by latch, rotary 
latch, push pin, wedge block, front latch or otherwise. For 
example, a front latch may engage support ring 62. 

[0018] Referring now to Fig. 24, there is shown an ex- 
ploded isometric view of an upper receiver assembly. 
Referring also to Fig. 25, there is shown an end view of 
an upper receiver assembly. Referring also to Fig. 26, 
there is shown an isometric view of a removable hand 
guard. Referring also to Fig. 27, there is shown an ex- 
ploded isometric view of the removable hand guard 
shown in Fig. 26. Referring also to Fig. 28, there is shown 
a side view of the removable hand guard shown in Fig. 
26. Referring also to Fig. 29, there is shown an isometric 
section view of the removable hand guard shown in Fig. 
26. Upper receiver with hand guard 296 is shown as a 
monolithic receiver with a support ring and has the same 
or similar features as receiver 34 with hand guard portion 
40. In alternate examples, upper receiver 296 may be 
provided with our without a support ring. Upper receiver 
296 is provided with rails on three sides fixed at the nine 
oclock 478, twelve o’clock 480 and three o’clock 482 
positions with the bottom six o'clock rail 484 being re- 
movable as part of lower portion 298, for example, to 
allow for mounting of additional accessories. Lower por- 
tion 298 has features the same or similar as portion 60. 
As shown in Fig. 25, heat shields 476, 474 may be pro- 
vided with attachment rivets 486, shield spacers 488 and 
backing washer 490. In alternate examples, other suita- 
ble shields or attachment methods may be provided. 
Lower hand guard section 298 is provided with a spring 
loaded latch or locking member 500 that fits into and locks 
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up into a recess on the inside of the underneath of the 
one piece upper receiver 296, for example, into a groove. 
Here, locking member 500 is spring loaded, with the 
spring loading biasing the locking member to the locked 
position with the locking member engaging a recess in 
the receiver with a spring loaded engaging force. Refer- 
ring also to Fig. 29, a latch actuation lever 494 is pivotally 
mounted on pin 516 to lower portion 298. Here, the quick 
release lock has lever 494 pivotally mounted to the re- 
movable mounting rail for actuating the locking member 
500. Actuation lever 494 has tongue portion 522 engag- 
ing slot 520 of latch member 500. Latch member 500 is 
spring loaded upward with springs 502 and engaged in 
pocket 510 of lower portion 298. Latch actuator lever 494 
is provided accessible from underneath, for example, 
with the point of a suitable and readily available object, 
such as a cartridge, through an opening 514 in the lower 
portion 298. Here, the quick release lock is included in 
the removable mounting rail, and the removable mount- 
ing rail has an opening for accessing and operating the 
lever. As can be seen in Fig. 29, the single action of push- 
ing the lever 494 up effects lowering and releasing latch 
500 from a corresponding slot 512 (see Fig. 28) in re- 
ceiver 296 thereby simultaneously unlocking the remov- 
able hand guard from the receiver so that the hand guard 
is free to move or be slid and lowered from the receiver. 
Here, a single latch 500 is provided cooperating with a 
lock tongue 506 and groove 508 that slide together. Lock 
tongue 506 and groove 508 cooperate with latch 500 to 
accept and retain lower portion 298 to receiver 296. Here, 
the six o’clock rail 298 goes up into the groove 508 and 
slides to a retained position and goes back where the 
detent 500 snaps into a groove 512 on the upper receiver 
296 locking lower portion 298 in place. Here, the locking 
member 500 moves automatically to and snaps into the 
locked position when the removable mounting rail is lo- 
cated in the installed position. Detent 500 and groove 
512 have a corresponding engagement angle 513 pro- 
viding a preloading and biasing force urging the hand 
guard against the receiver. Here, locking member 500 
has an engagement portion protruding from the remov- 
able mounting rail and engaging a recess in the receiver 
at the interface of angle 513. The shallow angle 513 in 
combination with spring 512 provide a biasing force at 
interface 515 between the hand guard and the receiver. 
Here, with angle 513, detent 500 acts as a wedge urging 
the hand guard rearward. Here, a removable hand guard 
is provided and removably attached to the receiver by an 
attachment that stably holds the removable hand guard 
to the receiver, where the attachment is arranged for al- 
lowing detachment and removal of the removable hand 
guard from the receiver without removal of fasteners, 
where the integral hand guard is an upper hand guard 
located over the barrel, where the removable hand guard 
is a lower hand guard that mates with the upper hand 
guard to enclose the barrel and where the removable 
hand guard is selectable from a number of different in- 
terchangeable removable hand guards, each having a 
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different predetermined characteristic, for example, 
mounting rails or accessory devices. 

[0019] Referring now to Fig. 30, there is shown an iso- 
metric view of upper receiver assembly 600, indirect gas 
operating system 294, and barrel assembly 300. In the 
alternate example of receiver assembly 600 shown, up- 
per hand guard portion 624 and lower hand guard portion 
626 are integral to receiver section 600. Receiver section 
600 has lightening and ventilation holes of sufficient size 
to prevent, for example, fingers from entering the holes 
while being sufficient to enable convection and provide 
air flow there through. The system has a gas block 306 
having a cylinder 302 therein. The gas block 306 is fitted 
to barrel assembly 300 where barrel assembly 300 has 
a bore with the cylinder being in fluid communication with 
the bore through a port. In the example shown, gas piston 
assembly 294 has a piston 304 and a striking rod 312 
housed within the hand guard 624 of the upper receiver 
600. The piston 304 is fitted to cylinder 302. As previously 
described, operating rod 312 interfaces with bolt carriage 
assembly 198 provided within the upper receiver where 
bolt carrier assembly 198 is provided with skids 218, 220 
to support and stabilize carrier assembly 198 on a lower 
surface of the receiver assembly (see Fig’s 7 and 8) . In 
the shown, cylinder 302 and piston assembly 294 are 
together removable as an assembly 630 from the firearm 
without removal of gas block 306. Here, assembly 630 
is removable from the bore of block 306 where assembly 
630 includes cylinder 302, piston 304, spacer 310 and 
operating rod 312 with spring 314 and ring 316. In the 
example shown, spacer 310 comprises a portion of tub- 
ing having threaded features on each end. Thus, spacer 
310 has a reduced mass as compared to a solid spacer. 
As will be described below, rod 312 and ring 316 have 
features allowing them to be retained as an assembly 
with spring 314. Here, the components from cylinder 302 
through operating rod 312 and including spring 314 and 
ring 316 are removable and insertable from the firearm 
as an integral assembly. As previously described, remov- 
able gas piston sleeve 302 is maintained captive with 
takedown pin 356 above piston sleeve 302 by engaging 
slot 342 (see also Fig. 36, 37). Pin slot 342 in the upper 
portion of cylinder 302 provides a cam surface for pin 
356 to cam gas cylinder 302 and to seal gas cylinder 302 
opening to a gas port in sight block 306. This bias is 
provided where wave washer spring 354 (see Fig. 21) 
bias’ cylinder 302 against pin 356 and also, when firing, 
gas pressure inside cylinder 302 urges cylinder 302 
against pin 356 causing camming of cylinder 302 against 
the bore 402 of block 306. Here, wave washer / spring 
354 applies bias on cylinder sleeve 302 and preloads 
cylinder sleeve 302 against takedown pin 356 to elimi- 
nate impact and motion of cylinder sleeve 302 on piston 
stroke. 

[0020] Referring now to Fig. 31, there is shown an ex- 
ploded isometric view of the upper receiver with hand 
guard section of the firearm shown in Fig. 30. In the ex- 
ample shown, upper receiver 600 has rotating attach- 


19 EP 1 984 689 B1 20 


ment or mounting features 614 mounted in bore 620. 
Bore 620 may be provided as ahole into the front of hand 
guard 600, for example, where bore 620 does not inter- 
fere with mounting access on the rails of receiver 600. 
Mounting feature (s) 614 may be provided to mount pe- 
ripheral devices, such as slings or otherwise to the fire- 
arm. Wave washers 616 are shown to preload and bias 
features 614 within receiver 600, for example, so they do 
not rattle. The preload is accomplished by biasing annu- 
lar cut 640 against pin 618. Pins 618 are provided and 
pressed into holes 622 ofreceiver 600 to capture features 
614 on a portion of radial groove 640. Іп the event holes 
622 are not through holes, removal of pins 618 may re- 
quire drilling. Referring also to Fig. 32, there is shown a 
top view of a mounting feature 614 of the firearm shown 
in Fig. 30. Referring also to Fig. 33, there is shown a side 
view of a mounting feature 614 of the firearm shown in 
Fig. 30. Radial grooves 640 are provided, turned into 
feature 614 such that feature 614 is free to rotate within 
bore 620 while still being captured with pin 618 interfacing 
with groove 640. In this manner, feature 614 is able to 
rotate in bore 620 without loosening or backing out. 
Mounting hole 642 is provided with flats 644 to provide 
a mounting point for peripheral devices. 

[0021] Referring now to Fig. 34, there is shown a side 
view of a piston 304. Piston 304 has annular grooves 336 
on the exterior of piston 304 that may form a labyrinth 
seal for trapping exhaust blow by through cylinder 302 
and to minimize carbon build up. Although grooves 336 
are shown radially cut, in alternate examples, grooves 
336 may have any suitable shape, for example, grooves 
336 may be helically cut. Here, slots or grooves 336 are 
adapted to remove carbon build up during operation. In 
alternate examples, grooves 336 may be provided with 
rings, with the rings adapted to remove carbon build up 
during operation. As previously discussed, piston 304 is 
movably fitted to the cylinder 302 and has shoulder 334 
that acts as a stop. Threaded connection 326 is provided 
to connect piston 304 to rod 312 via intermediate sleeve 
310. In alternate examples, other suitable assemblies 
may be used, for example, where the piston and rod are 
of two piece or unitary construction. In this examples, 
piston 304 has a threaded section 326 that accepts 
threaded sleeve 310 and operating rod 312 has a thread- 
ed section 320 that accepts threaded sleeve 310. Piston 
304 has a shoulder 650 mating with sleeve 310. Pins 328 
are provided to lock sleeve 310 to piston 304. A cone 
shaped nose is provided on piston 304. 

[0022] Referring now to Fig. 35, there is shown a side 
view of an alternate example piston 304a. Piston 304a 
has rings 336a set in annular grooves on the exterior of 
piston 304a that may form a seal for trapping particles 
and exhaust blow by through cylinder 302 and to mini- 
mize carbon build up. Although rings 336a are shown 
radially, in alternate examples, rings 336a may have any 
suitable shape. Similar to piston 304, piston 304a is mov- 
ably fitted to the cylinder 302 and has shoulder 334a that 
acts as astop. Threaded connection 326a is provided to 
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connect piston 304a to rod 312 via intermediate sleeve 
310. In alternate examples, other suitable assemblies 
may be used, for example, where the piston and rod are 
of two piece or unitary construction. In this example, pis- 
ton 304a has a threaded section 326a that accepts 
threaded sleeve 310 and operating rod 312 has a thread- 
ed section 320 that accepts threaded sleeve 310. Piston 
304a has a shoulder 650a mating with sleeve 310. Pins 
328 are provided to lock sleeve 310 to piston 304a. A 
cone shaped nose is provided on piston 304a. 

[0023] Referring now to Fig. 36, there is shown an iso- 
metric view of cylinder 302. Referring also to Fig. 37, 
there is shown a section view of cylinder 302. Cylinder 
302 has retention feature 342 cut as a half moon slot 
transverse the bore for a retention pin 356 through gas 
block 306. As previously described, pin 356 is captured 
and acts to retain and position cylinder 302 in gas block 
306. In the example shown, annular grooves 340 are 
provided on the exterior of cylinder 302 and form a lab- 
yrinth seal to block 306 for trapping exhaust blow by and 
thus minimizing carbon build up. Additionally, grooves 
340 facilitate removal of carbon. Although grooves 340 
are shown radially cut, in alternate examples, grooves 
340 may have any suitable shape, for example, grooves 
340 may be helically cut. In the example shown, grooves 
340 may be located on both sides of gas port or exhaust 
port 346, 348 on cylinder sleeve 302. The annular 
grooves 340 in the outside diameter of cylinder 302 fa- 
cilitate cutting gum or carbon that may have impacted on 
the inside and act as a scraper and may also be relieved 
in the back to clear any carbon buildup. Here, gas piston 
sleeve 302 is the gas cylinder. 

[0024] Referring now to Fig. 38, there is shown a side 
view of operating rod 312. Referring also to Fig. 39, there 
is shown a side view of operating rod 312. Operating rod 
interfaces with hollow portion 310 (hollow tube) provided 
for reducing mass and loading on bolt carriage key. Rod 
312 has a threaded section 320 that accepts threaded 
sleeve 310. Rod 312 has a shoulder 656 mating with 
sleeve 310. Pins 328 are provided to lock sleeve 310 to 
rod 312. Rod 312 further has an annular or helical con- 
formal groove 654 adapted to accept an end turn of spring 
314. In this manner, when rod 312 is extracted from the 
firearm, spring 314 is retained on rod 312. Diameter 666 
is provided to allow suitable clearance between rod 312 
and spring 314 so as not to impede motion of spring 314. 
[0025] Referring now to Fig. 40, there is shown a sec- 
tion view of spring backstop ring 316. Spring backstop 
ring has face 660 seating on receiver 600 when the piston 
assembly is installed. Spring backstop ring 316 is slide- 
able on operating rod 312 but is held in position by being 
anchored to spring 314 with annular or helical groove 
662 in a manner similar to rod 312. Here, a spring wire 
turn engages the helical groove 662 in backstop ring 316 
an a similar manner as where the front spring 314 has a 
wire turn engaged in a helical conformal groove 654 of 
operating rod 312. In this manner, when rod 312 is ex- 
tracted from the firearm, spring 314 is retained on rod 
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312 and ring 316 retained on spring 314. Diameter 664 
is provided to allow suitable clearance between ring 316 
and spring 314 so as notto impede motion of spring 314. 
[0026] It should be understood that the foregoing de- 
scription is only illustrative of the invention. The invention 
is defined by the appended claims. 


Claims 


1. An automatic or semi-automatic firearm having an 
indirect gas operating system, characterized in that 
the indirect gas operating system comprises: 


a gas block (306) having a removable cylinder 
(302), the gas block fitted to a barrel assembly 
(300) having a bore, the cylinder in communica- 
tion with the bore; 

a piston (304) having a piston end and a striking 
end, the piston end being movably fitted to the 
cylinder; and 

a bolt assembly (198) having a striking surface; 
wherein, when a cartridge is fired, gas displaces 
the piston end and causes the striking end to 
strike the striking surface displacing the bolt as- 
sembly, the firearm being characterized in that 
the cylinder and the piston are together remov- 
able as an assembly from the front of the gas 
block of the firearm without removal of the gas 
block. 


2. The automatic or semi-automatic firearm of claim 1, 
wherein the cylinder is coupled to the gas block with 
a removable pin (356), wherein the pin provides a 
camming surface to seal the cylinder to a gas port 
in the gas block. 


3. The automatic or semi-automatic firearm of claim 2, 
wherein a spring (354) is located between a shoulder 
of the cylinder and the gas block, the spring being 
configured to bias the cylinder against removable pin 
(356) for camming the cylinder and to substantiality 
eliminate impact and motion of the cylinder during 
movement of the piston within the cylinder when the 
cartridge is fired. 


4. The automatic or semi-automatic firearm of claim 1, 
wherein the piston comprises slots (336), the slots 
adapted to remove carbon build up during operation. 


5. The automatic or semi-automatic firearm of claim 1, 
wherein the cylinder further comprises an index pin 
(344), and wherein the gas block further comprises 
a camming feature (404), and wherein the cylinder 
is rotatably positioned in gas block with the index pin 
engaging the camming feature, and wherein the 
camming feature provides a camming surface to ex- 
tract the assembly from the gas block. 
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6. 


10. 


11. 


12. 


13. 


14. 


The automatic or semi-automatic firearm of claim 1, 
wherein the piston comprises rings (336a), the rings 
adapted to remove carbon build up during operation. 


The automatic or semi-automatic firearm of claim 1, 
wherein the striking end comprises an operating rod 
(312). 


The automatic or semi-automatic firearm of claim 7, 
wherein the operating rod comprises a hollow portion 
(310) and a solid end portion (312). 


The automatic or semi-automatic firearm of claims 
1, 7 or 8, wherein the piston (294) further comprises 
a spring (314) and a stop washer (316) where a first 
end of the spring is held captive by the piston (294) 
and the stop washer is held captive by a second end 
of the spring such that the piston, spring and stop 
washer are removable as an assembly from the fire- 
arm. 


The automatic or semi-automatic firearm of claim 1, 
wherein the bolt assembly includes a bolt carrier 
(198) having raised skids (218, 220) on a rear portion 
of the bolt carrier, the skids being configured to dis- 
tribute the loading on the bolt carrier allowing the bolt 
carrier to slide rearwards toward a receiver extension 
of the an automatic or semi-automatic firearm. 


The automatic or semi-automatic firearm of claim 1, 
wherein the gas block includes a movable sight (292) 
pivotally coupled to the gas block and movable rel- 
ative to the gas block between raised and stowed 
positions. 


The automatic or semi-automatic firearm of any of 
the preceding claims, wherein a receiver of the fire- 
arm includes an integral hand guard portion (40) ex- 
tending over and surrounding the barrel assembly, 
wherein the cylinder and the piston are together re- 
movable as an assembly from the firearm without 
removal of the hand guard portion. 


The automatic or semi-automatic firearm of claim 12, 
further comprising a removable accessory device 
mounting rail removable connected to the receiver 
and the removable accessory device mounting rail 
including another hand guard portion (298) mateable 
with the integral hand guard portion. 


The automatic or semi-automatic firearm of claim 13, 
wherein the integral hand guard is an upper hand 
guard located over the barrel assembly and the hand 
guard portion of the removable accessory device 
mounting rail is a lower hand guard that mates with 
the upper hand guard to enclose the barrel assem- 
bly. 
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The automatic or semi-automatic firearm of any of 
the preceding claims, wherein the automatic or semi- 
automatic firearm is an M-4 type Firearm. 


The automatic or semi-automatic firearm of any of 
the preceding claims, wherein the cylinder is located 
in the gas block. 


Patentansprüche 


1. 


Automatische oder halbautomatische Feuerwaffe 
mit einem indirekten Gas-Betriebssystem, dadurch 
gekennzeichnet, dass das indirekte Gas-Betriebs- 
system folgendes umfasst: 


einen Gasblock (306) mit einem abnehmbaren 
Zylinder (302), wobei der Gasblock auf der Ge- 
wehrlauf-Baugruppe (300) mit einer Bohrung 
montiert ist, und der Zylinder mit der Bohrung 
zusammenwirkt; 

einen Kolben (304) mit einem Kolbenende und 
einem Schlagende, wobei das Kolbenende be- 
weglich auf dem Zylinder befestigt ist; und 
eine Schlagbolzenmutter (198) mit einer Reib- 
flache; 

wobei das Gas, wenn eine Patrone abgefeuert 
wird, das Kolbenende verschiebt, und dafür 
sorgt, dass das Schlagende die Reibfláche be- 
aufschlagt und die Schlagbolzenmutter ver- 
schiebt, wobei die Feuerwaffe dadurch ge- 
kennzeichnet ist, dass der Zylinder und der 
Kolben gemeinsam als eine Einheit von der Vor- 
derseite des Gasblocks der Feuerwaffe abge- 
nommen werden kónnen, ohne dazu den Gas- 
block abnehmen zu mússen. 


Automatische oder halbautomatische Feuerwaffe 
nach Anspruch 1, bei der der Zylinder úber einen 
abnehmbaren Stift (356) an den Gasblock gekoppelt 
ist, wobei der Stift eine Rastfläche zum Andocken 
des Zylinders an den Gasanschluss des Gasblocks 
bietet. 


Automatische oder halbautomatische Feuerwaffe 
nach Anspruch 2, bei der zwischen einer Schulter 
des Zylinders und dem Gasblock eine Feder (354) 
angeordnet ist, und die Feder konfiguriert ist, um den 
Zylinder gegen den abnehmbaren Stift (356) vorzu- 
spannen, und den Zylinder einzurasten, und im We- 
sentlichen die Beaufschlagung und Bewegung des 
Zylinders wáhrend der Bewegung des Kolbens in- 
nerhalb des Zylinders zu verhindern, wenn die Pa- 
trone abgefeuert wird. 


Automatische oder halbautomatische Feuerwaffe 
nach Anspruch 1, bei der der Kolben zwei Ausspa- 
rungen (336) umfasst, und die Aussparungen aus- 
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11. 
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geführt sind, um Karbon zu entfernen, das sich wàh- 
rend des Vorgangs ablagert. 


Automatische oder halbautomatische Feuerwaffe 
nach Anspruch 1, bei der der Zylinder darüber hinaus 
einen Indexierstift (344) umfasst, und bei der der 
Gasblock darüber hinaus eine Rasteinrichtung (404) 
umfasst und bei der der Zylinder drehend im Gas- 
block angeordnet ist, mit dem Indexierstift, der in die 
Rasteinrichtung eingreift, und bei der die Rastein- 
richtung eine Rastfläche bietet, um die Baugruppe 
aus dem Gasblock zu entnehmen. 


Automatische oder halbautomatische Feuerwaffe 
nach Anspruch 1, bei der Kolben Ringe (336a) um- 
fasst, und sich die Ringe dazu eignen, Karbon zu 
entfernen, das sich während des Vorgangs ablagert. 


Automatische oder halbautomatische Feuerwaffe 
nach Anspruch 1, bei der das Schlagende eine Be- 
tätigungsstange (312) umfasst. 


Automatische oder halbautomatische Feuerwaffe 
nach Anspruch 7, bei der die Betätigungsstange ei- 
nen hohlen Abschnitt (310) und einen festen En- 
dabschnitt (312) umfasst. 


Automatische oder halbautomatische Feuerwaffe 
nach den Ansprüchen 1, 7 oder 8, bei der der Kolben 
(294) darüber hinaus eine Feder (314) und eine 
Stoppscheibe (316) umfasst, wobei ein erstes Ende 
der Feder vom Kolben (294) festgehalten wird, und 
die Stoppscheibe von einem zweiten Ende der Feder 
festgehalten wird, sodass Kolben, Feder und Stopp- 
scheibe als eine Einheit aus der Feuerwaffe entnom- 
men werden können. 


Automatische oder halbautomatische Feuerwaffe 
nach Anspruch 1, bei der die Schlagbolzenmutter 
einen Schlagbolzenhalter (198) umfasst, mit über- 
stehenden Gleitstücken (218, 220) an einem hinte- 
ren Abschnitt des Schlagbolzenhalters, wobei die 
Gleitstücke konfiguriert sind, um die Belastung auf 
den Schlagbolzenhalter zu verteilen, und es dem 
Schlagbolzenhalter ermöglichen rückwärts in Rich- 
tung einer Grifferweiterung einer automatischen 
oder halbautomatischen Feuerwaffe zu verfahren. 


Automatische oder halbautomatische Feuerwaffe 
nach Anspruch 1, bei der der Gasblock eine ab- 
nehmbare Visiereinrichtung (292) umfasst, die 
schwenkbar an den Gasblock gekoppelt ist, sowie 
beweglich zum Gasblock zwischen der angehobe- 
nen und eingefahrenen Stellung. 


Automatische oder halbautomatische Feuerwaffe 
nach einem der vorherigen Ansprüche, bei der ein 
Griff der Feuerwaffe einen integralen Handschutz- 
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abschnitt (40) umfasst, der sich über und um die Ge- 
wehrlauf-Baugruppe erstreckt, wobei Zylinder und 
der Kolben gemeinsam als eine Einheit aus der Feu- 
erwaffe entnommen werden kónnen, ohne den 
Handschutzabschnitt abzunehmen. 


Automatische oder halbautomatische Feuerwaffe 
nach Anspruch 12, die daruber hinaus eine abnehm- 
bare Zubehor-Montageleiste umfasst, die abnehm- 
bar mit dem Griff verbunden ist, wobei die Zubehór- 
Montageleiste einen weiteren Handschutzabschnitt 
(298) umfasst, der mit dem integralen Handschutz- 
abschnitt zusammengesteckt werden kann. 


Automatische oder halbautomatische Feuerwaffe 
nach Anspruch 13, beider der integrale Handschutz- 
abschnitt ein oberer Handschutz ist, der über der 
Gewehrlauf-Baugruppe angeordnet ist, und der 
Handschutzabschnitt der abnehmbaren Zubehór- 
Montageleiste ein unterer Handschutz ist, der mit 
dem oberen Handschutz zusammengesteckt wird, 
um die Gewehrlauf-Baugruppe einzuschlieRen. 


Automatische oder halbautomatische Feuerwaffe 
nach einem der vorherigen Ansprúche, wobei die 
automatische oder halbautomatische Feuerwaffe ei- 
ne M-4 Feuerwaffe ist. 


Automatische oder halbautomatische Feuerwaffe 
nach einem der vorherigen Ansprüche, bei der sich 
der Zylinder im Gasblock befindet. 


Revendications 


Arme a feu automatique ou semi-automatique équi- 
pée d'un systéme de fonctionnement á gaz indirect, 
caractérisée en ce que le système de fonctionne- 
ment á gaz comporte : 


une frette de gaz (306) avec cylindre amovible 
(302), la frette de gaz étant ajustée sur un en- 
semble canon (300) présentant un alésage, le 
cylindre étant en communication avec 
Palésage ; 

un piston (304) ayant une extrémité de piston et 
une extrémité de percussion, l'extrémité de pis- 
ton étant montée de manière mobile sur le 
cylindre ; et 

un ensemble culasse (198) avec une surface de 
percussion ; 

dans lequel, lorsqu'une cartouche est tirée, le 
gaz déplace l'extrémité de piston et provoque 
impact de l'extrémité de percussion sur la sur- 
face de percussion en déplaçant l'ensemble cu- 
lasse, l'arme à feu étant caractérisée еп се que 
le cylindre et le piston forment un ensemble qui 
peut être extrait d'un seul tenant de Гауапі de 
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la frette de gaz de l'arme à feu sans avoir à retirer 
la frette de gaz. 


Arme à feu automatique ou semi-automatique selon 
la revendication 1, dans laquelle le cylindre est cou- 
plé à la frette de gaz à l’aide d’une cheville amovible 
(356), dans laquelle la cheville offre une surface de 
came permettant de sceller le cylindre et une prise 
de gaz dans la frette de gaz. 


Arme à feu automatique ou semi-automatique selon 
la revendication 2, dans laquelle un ressort (354) est 
placé entre un épaulement du cylindre et la frette de 
gaz, le ressort étant conçu pour plaquer le cylindre 
contre la cheville amovible (356) en vue de produire 
un effet de came sur le cylindre et d'éliminer consi- 
derablement l'impact et le déplacement du cylindre 
lors du mouvement du piston à l’intérieur du cylindre 
lorsque la cartouche est mise à feu. 


Arme à feu automatique ou semi-automatique selon 
la revendication 1, dans laquelle le piston comporte 
des encoches (336) permettant d'éliminer le carbone 
formé au cours de l’utilisation. 


Arme à feu automatique ou semi-automatique selon 
la revendication 1, dans laquelle le cylindre comporte 
en outre un doigt d'indexage (344), et dans laquelle 
la frette de gaz comporte également un élément de 
came (404), et dans laquelle le cylindre est position- 
né en rotation dans la frette de gaz avec le doigt 
d'indexage s'engageant avec l'élément de came, et 
dans laquelle ledit élément fournit une surface de 
came permettant de retirer l’ensemble de la frette de 
gaz. 


Arme à feu automatique ou semi-automatique selon 
la revendication 1, dans laquelle le piston comporte 
des bagues (336a) permettant d'éliminer le carbone 
formé au cours de l’utilisation. 


Arme à feu automatique ou semi-automatique selon 
la revendication 1, dans laquelle l'extrémité de per- 
cussion comporte une tige de commande (312). 


Arme à feu automatique ou semi-automatique selon 
la revendication 7, dans laquelle Іа tige de соттап- 
de comporte une partie creuse (310) et une partie 
pleine (312). 


Arme à feu automatique ou semi-automatique selon 
les revendications 1, 7 ou 8, dans laquelle le piston 
(294) comporte également un ressort (314) et une 
rondelle d’arrét (316), l’une des extrémités du ressort 
étant retenue par le piston (294) et la rondelle d'arrêt 
étant retenue par l’autre extrémité du ressort de ma- 
nière à ce que le piston, le ressort et la rondelle d'ar- 
rêt puissent être retirés d’un seul tenant de Гагте à 
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feu. 


Arme à feu automatique ou semi-automatique selon 
la revendication 1, dans laquelle l'ensemble culasse 
comporte une glissière de culasse (198) pourvue de 
guides en saillie (218, 220) situés à l'arrière de la 
glissière de culasse, les guides en saillie étant con- 
çus pour répartir la charge sur la glissière de culasse 
permettant à celle-ci de coulisser en arrière vers un 
prolongateur de réception de Гагте à feu automati- 
que ou semi-automatique. 


Arme à feu automatique ou semi-automatique selon 
la revendication 1, dans laquelle la frette de gaz com- 
porte un viseur amovible (292) couplé en pivotement 
avec la frette de gaz et mobile par rapport à ladite 
frette de gaz entre une position relevée à une posi- 
tion abaissée. 


Arme à feu automatique ou semi-automatique selon 
l’une des revendications précédentes, dans laquelle 
un récepteur de Гагте à feu comporte une partie 
intégrée de garde-main (40) s'étendant par dessus 
et entourant l’ensemble canon, dans laquelle le cy- 
lindre et le piston peuvent être extraits de l’arme à 
feu d’un seul tenant sans avoir à retirer la partie de 
garde-main. 


Arme à feu automatique ou semi-automatique selon 
la revendication 12, comprenant en outre un rail de 
montage pour dispositif accessoire amovible raccor- 
dé au récepteur et lequel rail de montage pour dis- 
positif accessoire amovible comporte une autre par- 
tie de garde-main (298) pouvant être couplée avec 
la partie intégrée de garde-main. 


Arme à feu automatique ou semi-automatique selon 
la revendication 13, dans laquelle le garde-main in- 
tégrée est un garde-main supérieur placé au-dessus 
de l’ensemble canon et la partie de garde-main pla- 
cée sur le rail de montage du dispositif accessoire 
amovible est un garde-main inférieur qui est couplé 
avec le garde-main supérieur en vue d'enfermer l’en- 
semble canon. 


Arme à feu automatique ou semi-automatique selon 
l’une des revendications précédentes, larme à feu 
automatique ou semi-automatique étant une arme à 
feu de type M4. 


Arme à feu automatique ou semi-automatique selon 
l’une des revendications précédentes, dans laquelle 
le cylindre est situé dans la frette de gaz. 
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